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[US*] 

^-71 EL ^l-ofl ^*fl 7flAl*Vcf. 7)1 a] si ^-7) EL di^: <&^C3\ Aj- 7 ] O^iJ. 

7l^#; #71 ^7j-^^#3f a o v 7 ] o. 7l ^-^^ A y 0 }6\} v}^^ ^o.^. Na i. 
#7K^#* 7M^) SHrCj-. Aj-71 olE^Eflol^^ 7^1^^7>S^# 

(interface-di pole-control 1 ayer ) £.3. *\ ^ ^! 7l^^r 7M^ 

Jl^-^ q-Efvfl iL^cf. 

•fM. EL, °]£-)elM<H, NaF 
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Tfl'S^*} -B-7l^^> {High performance 

electrolumiscence devices controlled by an interface dipole layer} 

5L 1-Sr ^sfl -H-7] EL 7fl^=^ c+^^olcf. 

£ 2b ^-^ofl Al/NaF/Alq3 a^T 1 ^ ^>^^d ^^r* iL^. 

-£ 4^ ^ ^ofl -fM EL 4i*HH NaF <?1 E^efl o] o] oj ^ ^^.ofl ^ 

^Mltr -Ml 

t^^r -rMl^^K organic electroluminescent deviceHl ?A , 

€<S^ 1^1 ^7>S^ -g-g-oi] ^s. a>j7 oi^ 5>M-7> ^-71 ELi7> 

0LED : Organic light-emitting device) -B-7lS}-^-## *r-§-*fl iii ^^rb 

cl^l-Blloio] 0.7] EL c^-^eflo}^ TFT-LCD^l ^1 *H , ^s}- ^^oj # 
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< 7 > -B-71 EL ±.A$= |7|;|S^ ^7)oim^l- #oj|u]*l5. ^^Kr ^» -f-#<H ^ 

gfe 3 ofl^sq- 7fl ^= *d^H AA ^4 ^^>7> -^-7l^H^ *fl 

^7l^>(exciton)7> ^3^*1 °1 *1 ^ ±-A°\A. 

<8> olE^V 0.7I EL ±A3] 7}^°± Z$^6\]?=; O.S tttt 

(metallic cathode), ^^ir (EML: emission material layer), (anode)°l 
S^tf. o] *V ^-7) EL ±.A^\ A ^-& r^^A^SiS) £sHl 

^} 7l£- ^ofl tfoj:^. 7l^#Sl ^7H £l*fi -fM EL dl*}^ «^ j^oj 

o> Hung 6,069,442) S. 1^1 S^sl Hfs]- ^-o] ^-g- <g^(work 

function)^ 7^1^ ^^£-^-(1) , ^Hr^^KETL: electron transporting layer, 2), 
LiF ^^(3), Alq3 (tris (8-quinol inato) Aluminium) ^##(4), ^^^(HTL: 
hole transporting layer, 5), ITOCindium tin oxide, °cr^-(6)^i- 5Ltr*rfe -ft-7] EL ix} 

<io> Hung ^ -R-71 EL 71^- ^» ^5}-^^ 0.5.^ -fM EL ^7><>1 

^¥ S-^Ka ^4. <« «-<H, ^ ^4 LiF ^<3^r ^Hl &A^^ 

7fl^Al^O.S.^) ^oflA^ £^( mo5ility)rg . e^Al^Jl 4^ -fM 

EL i7}S] ^^o. ^^j-cf. 5E*V «fl = ^o] 3. cfS. ^o^nj-o. ^- 7 1 ^2). LiF ^cg^ 

^7>^o.S 7fl^Al^o.s.^l ^7>jL-i:-i: ^o]j7 ^A$\ °1 ^(mobility )-& ^-°] 

<"> ^71 ^T^^o] 4= J-iJ.- o. 7]# ^ o.^ol ^^oflA^ #^^-7># 
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#3 -8-^-4 ^H<H1 ^-Sr aJ£*M- ^lei^v ^£ *]<a^ 



3X * 



#*K^#^ 7>^0.^ #7}^ oj^o. ^ 7 fA] ? l^n> 



EL ^7}3] Z\^^o] Q^o. ol^ ^Cj^o. ^Aj^Cf. 

<12> £ ^fil 7]^3 i)-^^- Tll^^-*}^ S}^ NaF f^-g- ^i^]-^ 

^^-i: JL43°-5L ^#a|^J15.*1 EL #^§: ^#^1 ?1 ^ ^j^. 

^# ^ *}--§-] 

<i3> #7l 7]^^ 4*111- *M^>7l ^oll -fM EL ^7>^: 

<14> ofq.^ o.^.. 

<15> #7l <#^--4 -§-^ A>olofl Pj-^S]^ 

<16> # 7 ] o^o} A}o]6\}*] 0.71^-^; 

<17> # 7 ] ^-71 ^^"#4 #71 -g-q-S] AVo]^ p}££)^ NaF ^B^lolol;S. ^13]^. 

<18> # 7 J l^o} o. 7 | EL o^O^, 

<19> ^E^Ho^ NaFS ^#5^ %o) tiV^-^^|-^ , #71 ^lB^efloHol j=*fl- 

2nm °1^ ^-o. ^ ^ ^b^^ 

<20> ^ > #7i ^-7}^%^ Alq3 ^ MEH-PPV(paraphenylene vinylene) & °]2=. *>M- 

°1 #^5. m$S\±r a>^^cf. 



<21> ol^> T^-j. %V^>^A-1 ^Cf #^*1 ^^^Cf. 



16-6 



1020030027545 #^ 2003/6/11 

<22> £ ^ Na# JL^fe 3*^"§- °fl# «<H NaF £-^4 Aj-ojofl 

7fl^Al^o.s.^ 3^ #*}tflS} *l7> ££M 71 Jl ZLS <y«flAi S^-g- 

<23> o]s]^. NaF ^lB^l o]o]( inter layer )fe #2fl^ $.7) EL ^-g-^ft 1 ?! LiF <?]£i 

?)}o]o]6\] sitft q*g- ^ ^.ojol ^>^^ 

##* r -g-^^(UPS)* -f-*lH n|.e|.^ £ NaF «yEi«HM<H» 7^ 

LiF S1eTN°H3 

<24> ^*J- 71^5] ETL (electron transport layer) ^ EIL (electron injection layer) 

# ^^r4 ^1^> ^ v ## a>o] ofl ^*l*Rr NaF ^lE^eflo)^ S cfl^^-o.^ -fi-7l EL 
^*f^ #71 ^ °^>JL#^: *i<3 MV^-ol $ °- ufl^cf 500 % z] ^ o^tf. 

<25> £ xgx$*. ^oflA^ ^oll- 7^*V 71^ ^2Rr T^l^^^^ofl 

£R> -8- 7] EL ^*H V D H^M## 71 ^sol4. zieflAi -fr 7 l EL ^x} 

4:^>S] ^Jl^:^- ^7|^iS 7fl^itrCf. 

<26> ZL #7>*1 ^aH]^ 44 7^4 ^7>^^# ^ ^B^^ &ofl 

Jl .2.4 NaF ^<S*f44 ^j^nl- o. 7 l EL ^^-JL^ ^ ^ Xl"^^ 

^ 5U4- #44 ^-^^.Cf^ °-2§.s$o] ^ 4=4 nfl^-oi] ^^o. ^-^o. ^q. 

4 ^"^M144 44* ^ Oll^-. ZLSflA^ #4-^4 ^ o. *fl«:^ O.^ C^7l7> $ * 

o^Tfl 4^ ^-7lEL ^44 «v^- j-^ NaF ^^o] 

444«-*.:5-4 ^ 4^§. - Olcf. 
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NaF -B-7l^^ofl ^ofl ^>sq^ ^^Ht^ (UPS) » °l-g-*fl 

HOMOChighest occupied molecular orbital) eflHjM Q^t *fM*ltfl3. °1-S-S>7fl 

^ Satf. °1tt NaF tl^H^ #<q 0 ] ^sj- °- 7 m%# 

^<$<L3.^ -B-71 EL ^7>o] M^S-i-^ ^Al^cf^- ^ ^ ^Tfl 

-H o]» aj^ 0-7] EL ^7} *fl*Hl -§-8-«fl^ 7} ^2) LiF 3^^* tf|Sfl^ ^ NaF 



<29> A] 6fl 

<30> £ £r^^r ol-g-«fl>^ ^^«Vn^4 EL *W 

3 ^^31 » ^SRr ^4 ^sfl ^#tr ^Hl 121 6f -fM EL i^} 

^ ^ 5# -B-71 EL ^7>o] ^^sf^jij. NaF ^^«>^-o] LiF 

* ^>-g-tr -6-71 EL #7ll tr ^ SL^tf. 

<3i> ^^1^-<?1 10" 9 SS-(torr) #bHH °1 ^(in situ) S. IT0/Alq3/NaF/Al ^2: 

^Sfl- ^7>^l^ #^7}~g-^# ol^-SflA-l ^%^t}. O] NaF ^^M^ Jr 

4» D lsl °fl^rtr M -fM EL di*}* NaF ^^-g- Al ^4 
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-fi-7m^<y Alq3 A r 0 H 7 fl7fltb 5^2:3 -B-71 EL XW*}^. -fM 

EL ±7}2\ 3.7]^ 2 x 2 mm 2 °] 3. ?flo]^E)(Keithley) 236 ^ -R-^ 

(source-measure unit) 4 3.^°} € °l^r(Minolta) CS1000 -^-S^lB] (Optometer) # 

£ 2^ ^>^^d £-#^"8: °l-g-*fM NaF <?]^3]°H1- 0.7) ^#(Alq3) $H 
^1^^ *H1 H-^i-ffe lOOnrn 5] -B-7l^# Alq3 » IT0 3 

#2)-tr NaF 1- 0.02 nm ^ El 0.5 nm *\A ^-e)^^ *. 7 ]ig^ 

°) 5)5>]z]- ^HAi ^i-Hr ^Hr^cfl^ ##tr ^41- Ji^. 0.02 nm 2] 

-fi-7|*H}-^§^ HOMO °l^Rr ^J-i: « 

*)-7fl iLo^JI &o_*l 0.5 nm ^ ^r^tff^ HOMO tt ^ 1.7 eV 7} 

^4. LUMOdowest unoccupied molecular orbital)7> HOMO o]^-d\] rcJ-ej-A^) o]± 

$5. -g-^lol 7} nfl^-ofl LUMO ^ ^-q-o) <£ig+ A y 0 )9) ^o}^^ ^^og ^ o. 

&°)5L ^-2f^ ^-71 EL 4i7f^ t^-jL^r ^4 ^17} <£ 91 

#^tr Hung ^Hr^O-S <a«fl^ -R-71 EL a^o] zl ^ 

£ 3^- #2:^1-^ , l^ofl 4€- -B-71 EL ^f^r lOOnrn Al 
(10), 1.5nm ¥^ NaF <*1 31 °H (20) , 60nm^ Alq3 $-7) lHr#(40) , 
TPD(N-N ' -d i pheny 1 -N , N ' -b i s (3-methypheny 1 )-l , l'-di phenyl -4 , 4 ' -d i am i ne ) 
^^^(50), I TO °c^(60)-g- ifilcf. o}zli£ ^ o. 7 ] el ^A}^ofl 
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7} ^9] 7)^9) #*K^f-°l afl^5]ZL NaF ^elM^r ^^tij-^-O.^.^ 

# ^1^^^>^^* ^§-*iH #*H^# #3^1*1 ^ 5^. oil- <H*H NaF 

21 ^Ml7)- 2m t ^ ?H H}a^£)-t}-. NaF °Jel5)H<H^ -^7} 2nm» 

^ ^-f ZL ^7> ^^i^oj crf^o. z}?)] ^ j^oj ^*}-7ll 7^ 

E^M^*^ ^7}. ^-71 EL dl7>ol JL^^o] *)7^ ^} 7 \ ^-g-^- 

(trade-off) 7> 

£ 41- ^-S^, NaF 9jEleflo}ol7l- ^^fl -fM EL 7># ^ a}-§-£)^ 

LiF » ^-g-*l tfl^l^- ^ Sl^-i: ^^t}. ^0J*> a^HH -fi- 7 l EL ^7>#^ 

^¥ fflil ^^Bfr £ 4^ ( a ) (b) M-e^ &i=t. H 4 (aHl*| Al ^ A>-g-s>ji o>Jf 
51 ^lE-leflol^^. ^-oj^ c^o. ^ o. ^^.fpgs. (current density) 7> 

^31 ^-S-^S. 20V 7} ^°]#-jr oi + oicf. zl&Iu}. NaF 1- 0.5 nm *f-v)}3. ^^M- 

19V ol<5}jg. #<Hf|-4 ^Ajo!) ^^JE^ Al ^ sJjit} ^7 r ^4 

. NaF t 1 nm ^ ^^Sr 8V tJ(\s. ^3*>7fl *i<H*lJI 

^i^-^-t^- ffl o. i-o}-^ ^-g- io^^cf. o) ^^ofl LiF 1 nm » ^ 
wl^tr ^-1: ^.^^Jl ^cf. NaF » 1.5 nm ^flS. ^SM: ^-f 7}% t&<#Q ^-fr 
iL°]S4. LiF lnm Jit* 3 Ji<^JL ^nf. zls^u}- NaF ^ ^v\) 7 \ 2 nm » 

h^Rr ^4- cfA] T^sq^ ^^oj-^. i 8 V ^*\*]7\} Qt\. NaF 
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^*>7fl <£ ^ £ 4(b) «W ( a ) s}- p>^-7H21 ^41- ^.^^4. E 

4(b)^r ^ ^-71 EL MIS ^-#^4 i]-7l^ ^-7jl» t^^cf. ^-7l^tb^S. 
Al -S-^Ml ^€ ^^H^* ^#*1 ^ ^-f 7}# ^ ^^<a-4 ^ i|7ll- iL^ 
^ ^ofl NaF 1.5 nm ^?HMi 7H> ^-g- ^^1^4 7 H> ^ ^7l# J±<^ 

Jl $1^ LiF lnm ^ ^ 7 )]^ ^7^ ^#f?-^JE4 

wl^l^ ^^lS., (a) 4 (b) 4 ^4tt ^ inset <?H1 Sl^r =L^ 

-fi- nfli.cf i^^n. olcf. 

LiF <H144 ^ = 7^o] 43 ^o^^cf ^<a^o.s^^] 4 ^Sfl ^ 

^-9-5. ^t#4j! &4. ZL&m NaF ^ LiF iL4 £-44 34^7} # 
44 ol^o] LiF 114 ^ ^ Slo.nl oltfl NaF^r LiF 2i4 ^H44 

44«" ^ ^ 4«"§- 7>^ ^ &4. ^J^L £ ^ofl 4^r -B-7] EL 

7>*l7fl £4. 

[^4 5:41 

#44 ^ofl of^, 4 #4 LiF <&b\ ell Na« S^SRr «-4°l-B 

iMf-JLS.*! «- 7 ] EL i4t ^ &7fl 

£4. HtK ^ofl 4-^. x 3 LiF ^Eieflol^^ t(\n] ^ 444 4^4 

^Efl ti]«H ^Vs) 7 >^1^ AflS.^. ^^o) 0.7! EL OlJjr 

^ Si^l £4- 
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<37> £ t£A)s} *JaH1« ^-jis ^sq^M", o)^. c^]Al^o] ^ofl ^ 

*Hl7> 7>^>4^ ^ ol«fl^ ^olcf. Hj-^H, ^fi] ^^tb JiJr 
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[3^8- 1] 

#7l -g-^ A>o]6fl n^S)^ ^^fS 

S «g#^ ^B^efloioi;^. ^w]*Hr -S-71 EL ^7>. 
[%^# 2] 

*ll l *<H1 5U<H>H, 

#7l ^EislloH^ NaFS ^^5)^- ^HJ-£-S -^71 EL i*>. 

[3^8" 3] 

*l] 1 ^ HL^r ^ 2 %H1 &<H*1, 

#7l <£)Bleflo]o1o} j=^- 2nm ^ 7 |. x ]^ ^ ^io S ^ o. 7 j EL ^ 

7>. 

4] 

*1) 3 *<H1 &<>H, 

#7l ^-7}^%^ Alq3 ^ MEH-PPV(paraphenylene vinylene) ^ s}i4<^ 
S ^J15L ^ -8-71 EL 
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[^t 1 * 5] 

A l ^ Hfe A 2 ^1 SM^i, 

#7l -R-71 Alq3 ^ MEH-PPV(paraphenylene vinylene) # *>v+<£| 

3. 3^3*r ^ ^SLS. t}^ EL i*>. 
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